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Introduction
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Objectives

● Volume Rendering – Ray Casting
● Interactive performance – GPU
● Memory usage – Large Datasets
● Base algorithm – VF-Ray
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A GPU-Based approach
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Concerning Memory

● Volume Rendering “Memory Well”

Memory 
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Basic Idea

● Data structures: a minimum approach
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Ray Coherence – VF-Ray

● Building face data on-the-fly
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Memory Efficient GPU-Based Ray 
Casting

● Algorithm Overview

volume
boundaries
(external faces)
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Kernel 1/3 – Find Visible Faces

● Back face culling
● Thread – One external face
● Main role – Reduce the input of the 

next 2 kernels
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Kernel 2/3 – Project Visible Faces

● Compute bounding box of pixels
● Thread – One visible face
● Main role – Avoid image related data
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Kernel 3/3 – Ray Casting

● Compute ray 
casting algorithm

● Thread – Small 
bounding box of 
pixels

● Block – One visible 
face

● Main role – Render 
the final image
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Kernel 3/3 – Buffer

● Ray coherence:
– the computedFaces buffer
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Results

● Hardware-based algorithms memory usage
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Results
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Results

● Tested datasets sizes
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Results

● Memory and timing comparison
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Conclusions

● Memory efficiency – 77% to 90% less 
memory

● Render very large datasets – over 10 
Millions of cells (nVidia GeForce 8800 Ultra)

● Performance – faster than CPU version 
and GPU hybrid approach

● Comparison with HARC
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Future Works

● Thread synchronization – Non-convex meshes

● Partial pre-integration – Improve quality

● Ways to improve performance
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Email: andmax@cos.ufrj.br

COPPE/UFRJ: http://www.cos.ufrj.br

LCG: http://www.lcg.ufrj.br
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